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limited to eight inches. Reinforcement adopted for the main structure may be applied to the
appurtenances.

Exterior hardscape shall be a minimum of four inches in thickness and reinforced with # 3 bars at
twelve inches OCEW.

As an alternative to rigid hardscape or brickwork, flexible pavers may be utilized.

DRAINAGE

Positive drainage should be planned for the site. Drainage should be directed away from structures
via non-erodible conduits to suitable disposal areas. The structure should utilize roof gutters and
down spouts tied directly to yard drainage.

Unlined flowerbeds, planters, and lawns should not be constructed against the perimeter of the
structure. If such landscaping (against the perimeter of a structure) is planned, it should be properly
drained and lined or provided with an underground moisture barrier. Irrigation should be kept to a
minimum.

Section 1804.3 of the 2016 CBC recommends 5% slope away from structures for landscape areas
and 2% slope away for hardscape areas, within ten feet of a residence. Minimum drainage shall be
one percent for hardscape areas and two percent for landscape areas for all other areas.

We do not recommend the use of infiltration trenches, infiltration basins, dry wells, permeable
pavements or similar systems designed primarily to percolate water into the subsurface soils to
conform with infiltration best management practice (BMP), within fifteen feet of a structure. Due to
the physical characteristics of the site earth materials, infiltration of waters into the subsurface earth
materials has a risk of adversely affecting below grade structures, building foundations and slabs,
and hardscape improvements. From a geotechnical viewpoint surface drainage should be directed to
the street.

No cuts shall be allowed which would remove lateral support from adjacent properties, structures,
or public right of ways.

The project soil engineer shall observe all cuts at the time of excavation. If adverse conditions are
exposed, remedial measures will be recommended and implemented.

OSHA guidelines shall be followed where workers are to enter confined spaces, trench work, or
excavations.

PRELIMINARY INFILTRATION ASSESSMENT

Site explorations placed by this consultant did not encounter groundwater to a depth of thirty feet
below existing grade. The upper earth materials in this area consist of silty, fine to coarse-grained
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sand, with gravel and cobbles, which are opinioned to have favorable; although, variable infiltration
rates. Infiltration systems should be kept a minimum of fifteen feet away from structures.

Actual infiltration rates will require testing which can be performed, when system type and
location(s) are known, under separate contract.

PAVEMENT DESIGN

The parking lot subgrade will require over-excavation and compaction to provide a minimum of
two feet of compacted fill placed in accordance will recommendations of this report. An R-Value
of 78 has been determined for near surface site soils; although, for analysis a maximum R-Value of
50 is utilized. Based on assumed traffic indexes and an R-value of 50 the following pavement
sections may be utilized. Import material for future grading of the parking and driveways should
consist of earth material similar to onsite soils. Additional R-values should be determined upon
completion of grading. The following pavement sections may be subject to change based on these
results.

FLEXIBLE PAVEMENT SECTION =~
Auto Parking 5.0 0.80 4.0" 4,Qm 04"
Auto Drives 6.0 0.96 4.0 5.0 * 04"
Truck Drives 7.0 1.12 4.0 6.0 #24"
Pavers (80mm stone thickness) 7.0 - - 9.5 *24"

*  Compacted to 90% relative compaction.
**  Compacted to 95% relative compaction.

If concrete pavement is used, the concrete should be at least six inches thick underlain by at least
four inches of base material compacted to a minimum of 95% relative compaction. Reinforcement
is highly advised and at a minimum should consist of #3 bars on 12-inch centers both ways. To
minimize cracking of concrete pavement recommendations of the PCA should be utilized as
guidelines for placement, curing, jointing, saw cutting, etc.

Increased pavement sections and/or reinforced concrete aprons should be utilized where heavy axle
loads from trash or delivery trucks will be encountered.

ENGINEERING CONSULTATION, TESTING & OBSERVATION

We will be pleased to provide additional input with respect to foundation design once methods of
construction have been determined.

Grading, foundation and shoring plans should be reviewed by this office prior to commencement of
grading so that appropriate recommendations, if needed, can be made.
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Areas to receive fill should be observed when unsuitable materials have been removed and prior to
placement of fill, and fill should be observed and tested for compaction as it is placed.

SUPPLEMENTAL CONSULTING

During construction, a number of reviews by this office are recommended to verify site
geotechnical conditions and conformance with the intentions of the recommendations for
construction. Although not all possible geotechnical observation and testing services are required.
The following site reviews are advised, some of which will probably be required by the City of San
Gabriel:

Shoring installation

Grading and excavations

Foundation excavations and slab subgrade compaction testing
Slab steel placement, primary and appurtenant structures
Backfill compaction basement/retaining walls

Compaction of utility trench backfill

Hardscape subgrade compaction

AGENCY REVIEW

All soil and structural aspects of the proposed development are subject to the review and approval
of the governing agency(s). It should be recognized that the governing agency(s) can dictate the
manner in which the project proceeds. They could approve or deny any aspect of the proposed
improvements and/or could dictate which foundation and grading options are acceptable.
Supplemental geotechnical consulting in response to agency requests for additional information
could be required and will be charged on a time and materials basis.

LIMITATIONS

This report presents recommendations pertaining to the subject site based on the assumption that
the subsurface conditions do not deviate appreciably from those disclosed by our exploratory
excavations. Our recommendations are based on the technical information, our understanding of the
proposed construction, and our experience in the geotechnical field. We do not guarantee the
performance of the project, only that our engineering work and judgments meet the standard of care
of our profession at this time. In view of the general conditions in the area, the possibility of
different local soil conditions may exist. Any deviation or unexpected condition observed during
construction should be brought to the attention of the Geotechnical Engineer. In this way, any
supplemental recommendations can be made with a minimum of delay necessary to the project.

If the proposed construction will differ from our present understanding of the project, the existing
information and possibly new factors may have to be evaluated. Any design changes and the
finished plans should be reviewed by the Geotechnical Consultant. Of particular importance would
be extending development to new areas, changes in structural loading conditions, postponed
development for more than a year, or changes in ownership.
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This report is issued with the understanding that it is the responsibility of the owner, or of his
representative, to ensure that the information and recommendations contained herein are called to
the attention of the Architects and Engineers for the project, and incorporated into the plans and that
the necessary steps are taken to see that the Contractors and Subcontractors carry out such
recommendations in the field.

This report is subject to review by the controlling authorities for this project.
We appreciate this opportunity to be of service to you.

Respectfully submitted:
COAST GEOTECHNICAL, INC.

Ming-Tarng Chen
RCE 54011

No. 54011
TODD D. HOUSEAL
No. 1914
CERTIFIED
ENGINEERING
\ GEOLOGIST

Exp. 12/31/19
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APPENDIX A

This appendix contains a description of the field investigation, laboratory testing procedures and
results, outside lab testing, site plan, exploratory logs and expansive soil recommendations.

FIELD INVESTIGATION

The field investigation was performed on December 12, 2018, and consisted of the excavation of
four borings by hollow stem auger equipment at the locations shown on the attached Site
Geotechnical Map. As drilling progressed, personnel from this office visually classified the soils
encountered, and secured representative samples for laboratory testing.

Undisturbed samples for detailed testing in our laboratory were obtained by pushing or driving a
sampling spoon into the material. A solid barrel-type spoon was used having an inside diameter of
2.5 inches with a tapered cutting tip at the lower end and a ball valve at the upper end. The barrel is
lined with thin brass rings, each one inch in length. The spoon penetrated into the soil below the
depth of boring approximately twelve inches. The central portion of this sample was retained for
testing. All samples in their natural field condition were sealed in airtight containers and transported
to the laboratory.

Description of the soils encountered is presented on the attached Boring Logs. The data presented
on this log is a simplification of actual subsurface conditions encountered and applies only at the
specific boring locations and the date excavated. It is not warranted to be representative of
subsurface conditions at other locations and times.

LABORATORY TESTING

Field samples were examined in the laboratory and a testing program was then established to
develop data for preliminary evaluation of geotechnical conditions.

Field moisture and dry densities were calculated for each undisturbed sample. The samples were
obtained per ASTM:D-2937 and tested under ASTM:D-2216.

Maximum density-optimum moisture relationships were established per ASTM:D-1557 for use in
evaluation of in-situ conditions and for future use during grading operations.

Direct shear tests were performed in accordance with ASTM:D-3080, on specimens at near
saturation under various normal loads. The results of tests are based on an 80% peak strength or
ultimate strength, whichever is lower, and are attached as Plates F and G.

Expansion tests were performed on typical specimens of earth materials in accordance with the
procedures outlined in ASTM D-4829.

Consolidation tests were performed on a representative sample based on ASTM:D-2435. The
consolidation plots are presented on Plates H and 1.
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TEST RESULTS

Maximum Density/Optimum Moisture (ASTM:D-1557)

1 0-5 (remolded)

~ Cohesion
(bsisq ity |

250

1 10

250

Expansion Index (ASTM:D-4829)

: _ Depth in Feet

. Expan510n1ndex

0-5 15 Very low
1 5-10 5 Very low
1 10-15 4 Very low




